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METHOD FOR CONNECTING MULTICORE 
FIBERS TO OPTICAL DEVICES 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] The present application claims priority from provi 
sional application Ser. No. 61/020,372, ?led Jan. 10, 2008, 
the contents of Which are incorporated herein by reference in 
their entirety. 

BACKGROUND 

[0002] In the past, connections betWeen electronic chips 
and boards have typically used electrical connectors, conduc 
tors, pins, cables, or buses. Connections betWeen electronic 
chips and boards can alloW communication betWeen various 
electrical circuits and systems and can create greater func 
tionality of a system. Electrical signals typically propagate 
sloWer than light or optical signals. In addition, electrical 
devices can use more poWer per bit of information to generate 
or drive electrical signals Within an electrical cable or bus. An 
optical ?ber can transmit and receive more data than an elec 
trical conductor, Which alloWs optical channels to pack a 
higher density of data (more data or greater bandWidth) than 
electrical conductors. 
[0003] HoWever, individual optical ?bers can be more 
expensive to connect than electrical conductors. Often boards 
and chips require greater data densities than a single optical 
?ber can provide. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0004] Features and advantages of the invention Will be 
apparent from the detailed description Which folloWs, taken 
in conjunction With the accompanying draWings, Which 
together illustrate, by Way of example, features of the inven 
tion; and, Wherein: 
[0005] FIG. 1 is an illustration of a photonic crystal ?ber 
having a plurality of cores coupled to an optical device in 
accordance With an embodiment of the present invention; 
[0006] FIG. 2 is an illustration of a hexagonally shaped 
photonic crystal ?ber having a plurality of cores coupled to an 
optical device in accordance With an embodiment of the 
present invention 
[0007] FIG. 3 is an illustration of a multicore photonic 
crystal ?ber coupled to a testing device in accordance With an 
embodiment of the present invention; 
[0008] FIG. 4 is an illustration of a photonic crystal ?ber 
having a plurality of cores coupled betWeen tWo optical 
devices in accordance With an embodiment of the present 
invention; 
[0009] FIG. 5 is an illustration of tWo photonic crystal 
?bers having a plurality of cores coupled betWeen tWo optical 
devices using a connector to connect the ?bers in accordance 
With an embodiment of the present invention; 
[0010] FIG. 6 is an illustration of a photonic crystal ?ber 
having a plurality of cores coupled betWeen tWo optical 
devices in accordance With an embodiment of the present 
invention; and 
[0011] FIG. 7 is a How chart illustrating a method for con 
necting a photonic crystal ?ber having a plurality of cores to 
an optical device in accordance With an embodiment of the 
present invention. 
[0012] Reference Will noW be made to the exemplary 
embodiments illustrated, and speci?c language Will be used 
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herein to describe the same. It Will nevertheless be understood 
that no limitation of the scope of the invention is thereby 
intended. 

DETAILED DESCRIPTION 

[0013] Alterations and further modi?cations of the inven 
tive features illustrated Herein, and additional applications of 
the principles of the inventions as illustrated herein, Which 
Would occur to one skilled in the relevant art and having 
possession of this disclosure, are to be considered Within the 
scope of the invention. 
[0014] FIG. 1 provides an illustration of an embodiment of 
a method forpositioning a ?rst core 104 and aligning a second 
core 106 of a multicore photonic crystal ?ber 100 to a ?rst 
coupling pad 114 and a second coupling pad 116 on the 
optical device 110, respectively. Photonic crystal ?bers can 
be used in optical communication Where light is used to 
transmit optical signals or data from one optical device to 
another optical device, similar to the Way electronic devices 
use electrical signals to communicate and transmit data 
betWeen electronic devices. 
[0015] Photonic crystal ?bers (PCFs) 100 can include mul 
tiple cores 104 and 106. A core can alloW a coherent beam of 
light to propagate from one end of the PCP to another end of 
the PCP. Each core can alloW a separate coherent beam of 
light to propagate such that the beams of light in adjacent 
cores do not substantially add, diminish, or distort the tight 
beams in the core. Each beam of light can include light With 
a plurality of Wavelengths providing a plurality of channels 
through each core. The cores can comprise a substantially 
transparent material formed from a solid, a gas, a liquid, or a 
void, Which alloWs light to propagate through the core. Using 
multiple cores betWeen devices can expand the amount of 
data that can be transmitted betWeen optical devices, Which 
can alloW for greater signal bandWidth and therefore superior 
data bandWidth. 
[0016] Multicore PCFs can have various external geom 
etries and various core geometries. The body of the PCP can 
be shaped as a circular cylinder 100, as illustrated in FIG. 1. 
Alternatively, the body of the PCP can be shaped With a 
hexagonally tubular 200 shape as illustrated in FIG. 2. The 
PCF can also be formed using other geometries or contain 
additional notches, grooves, or protrusions on the perimeter 
of the body that can be used to align the PCP With connectors. 
The PCFs can be manufactured from silicon oxide, polymers, 
and types of materials that are substantially optically trans 
parent at the desired frequency. The external surface of the 
PCP can also be covered in a cladding to protect the PCP from 
external light and environmental damage. 
[0017] The cores in the PCP can be substantially uniform is 
siZe, shape, and position at both ends of the PCP. The con 
?guration of the cores Within the PCP can be uniform due to 
the draWing out process used in the manufacture of PCFs. The 
cores can be ?xed in relatively the same location betWeen the 
ends of the PCP. The uniformity of shape and con?guration of 
the cores in the PCFs can alloW PCFs to be used to connect 
devices With narroW spacing and tolerances betWeen cou 
plings pads. The spacing betWeen the cores of the PCP can be 
over tWice the diameter of the cores, Which can make the 
alignment of cores With coupling pads necessary. PCFs With 
a plurality of cores can differ from a typical optical ?bers 
bundle With a plurality of optical ?bers, because the PCP can 
be a single ?ber With the position of each core ?xed relative to 
the other cores through the length of the PCP, Where as each 
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optical ?ber in the optical ?ber bundle may not have a ?xed 
position relative to the other optical ?bers through the length 
of the optical ?ber bundle. 

[0018] An optical device 110, as shoWn in FIG. 1, can 
include any device that can emit or detect a coherent beam of 
light or any device that can propagate a coherent beam of 
light. The optical device may also utiliZe and process electri 
cal signals. The optical device can be various siZes. For 
example, the optical device can be large like a printed circuit 
board or small like a semiconductor die. Examples of optical 
devices can include a computer chip, a printed circuit board, 
an optical testing device, an electro-optic board, an electro 
optic chip, an electro-optic die, an electro-optic Wafer, an 
electro-optic substrate, an optical board, an optical chip, an 
optical die, an optical Wafer, and an optical substrate. 
[0019] The optical device 110 may contain coupling pads 
114 and 116. Coupling pads can provide an interface to the 
optical device alloWing optical signals to be transmitted 
(emitted) or received (detected) by the optical device. The 
coupling pads can be any siZe, shape, geometry, or thickness. 
Examples of coupling pads can include a Wave guide coupler, 
an emitter, a detector, a pigtail, a launching pad, a plurality of 
Wave guide couplers, a plurality of emitters, a plurality of 
detectors, a plurality of emitters or detectors coupled through 
a Wave guide 118 to a Wave guide coupler, a plurality of 
emitters and detectors coupled through a Wave guide to a 
Wave guide coupler, or a combination thereof. A Wave guide 
coupler can include a grating coupling or a titled-facet cou 
pling, Which may or may not be controlled by a microelec 
tromechanical system (MEMS). Emitters and detectors can 
be aligned to both ends of the PCP 100 to alloW for full duplex 
communication betWeen optical devices. Having a plurality 
of emitters and detectors coupled to a single Wave guide or 
core can alloW dense Wave division multiplexing (DWDM) to 
be used using a single core of the PCP. 

[0020] A method for connecting the PCP 100 having a 
plurality of cores to the optical device 110 may include plac 
ing one end (a proximal end) 108 of the PCP on a surface of 
the optical device (a proximal optical device) that can include 
a plurality of coupling pads 114, 116. The proximal end of the 
PCP may be a ?rst end of the PCP used to make a connection, 
While a distal end of the PCP may be a second end of the PCP 
used to make a connection. The proximal optical device may 
be a ?rst optical device used to make a connection, While a 
distal optical device may be a second optical device used to 
make a connection. 

[0021] A ?rst core 104 of the proximal end 108 of the PCP 
100 can be positioned relative to a ?rst coupling pad 114 on 
the proximal optical device 110 to enable a threshold amount 
of a coherent beam of light to propagate through the ?rst core 
and the ?rst coupling pad. When a coherent beam of light is 
being emitted from the proximal optical device, the threshold 
amount of the beam of light may travel through the core for 
the core to be considered properly positioned. When a coher 
ent beam of light is being emitted from the proximal optical 
device, the threshold amount of the beam of light may travel 
through the coupling pad for the core to be considered prop 
erly positioned on the proximal optical device. The beam of 
light may travel through the core and coupling pad to be 
considered properly positioned on the proximal optical 
device. The threshold amount of light may be a minimal 
amount of light used to provide a desired level of communi 
cation betWeen optical devices. 
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[0022] A second core 106 of the proximal end 108 of the 
PCP 100 can be aligned to a second coupling pad 116 on the 
proximal optical device to enable a threshold amount of a 
coherent beam of light to propagate through the second core 
and the second coupling pad. The position of the ?rst core 104 
relative to the ?rst coupling pad 114 can be maintained While 
the second core is aligned to a second coupling pad by rotat 
ing the photonic crystal ?ber about the axis of the ?rst core. 
Besides rotating any other means for aligning the second core 
to the second coupling pad White maintaining the position of 
the ?rst core to the ?rst coupling pad may be used. When a 
threshold amount of a coherent beam of light can propagate 
through the second core and the second coupling pad the 
second core may be considered to be properly aligned on the 
proximal optical device. 
[0023] With the ?rst core 104 properly positioned and the 
second core 106 properly aligned, the proximal end 108 of the 
PCP 100 may be adhered to the surface of the proximal 
optical device 110. The position of the ?rst core and the 
second core relative to the ?rst coupling pad 114 and the 
second coupling pad 116, respectively, can be maintained 
While the proximal end of the PCP is adhered to the surface of 
the proximal optical device. An end (the proximal end 108 or 
the distal end 102) of the PCP can be adhered to the surface of 
the proximal optical device using a means for adhering the 
?ber, such as an ultraviolet curable epoxy. The process of 
adhering the PCP to the optical device can be called pigtail 
ing. Proximal and distal are used for reference purposes only. 
The process may be reversed, Wherein the distal end of the 
PCP is ?rst connected to a distal end of the ?ber. Additionally, 
the proximal and distal ends of the PCP may be substantially 
similar such that the ends can be reversed While still enabling 
the optical devices to be coupled together. 
[0024] The PCF can include a plurality of cores. For 
example, the PCP illustrated in FIG. 1 shoWs a PCP having 
seven cores. When at least tWo of the cores are aligned, the 
remaining cores may be aligned With the remaining coupling 
pads on the desired optical device after the proper positioning 
of the ?rst core and proper alignment of the second core. 
Aligning tWo points (cores) on a ?rst tWo dimensional surface 
(an end of the PCP) With tWo other points (coupling pads) on 
a second tWo dimension surface (a surface of an optical 
device) Will substantially align all the points of the ?rst sur 
face to all the points to the second surface. 

[0025] For example, aligning tWo cores of the PCP to tWo 
coupling pads on the optical device can enable the remaining 
?ve cores to be aligned to the remaining ?ve coupling pads, as 
shoWn in FIG. 1. The PCF can include anyWhere from three to 
hundreds of separate cores that can each be aligned to a 
coupling pad on an optical device su?icient to alloW a thresh 
old amount of a coherent beam of light to pass through. The 
accuracy of aligning the remaining cores may improve When 
the distance betWeen the ?rst and second core on an end of the 
PCP is a substantially maximum distance betWeen any tWo 
active cores of the PCP. An active core may be a core that is 
coupled to a coupling pad capable of emitting or detecting 
light. 
[0026] The plurality of cores can exceed the number of 
coupling pads or active coupling pads. An active coupling pad 
may be a coupling pad that is capable of emitting or detecting 
light. A core that is not aligned With any coupling pads may 
not be active and may not be used. The plurality of coupling 
pads may exceed the number of cores of the PCP. The addi 
tional coupling pads at a proximal optical device not coupled 
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to cores of the PCP may not emit or detect a coherent beam of 
light to or from a second optical device, so those uncoupled 
coupling pads may not be used. 
[0027] In another embodiment, the alignment of the proxi 
mal end 108 of the PCP 100 to the optical device may be 
veri?ed by measuring an intensity of a coherent beam of light 
traveling through a third core of the photonic crystal ?ber and 
a third coupling pad. The coherent beam may be emitted from 
an optical device on the proximal end of the PCP and detected 
by an optical device or testing device on the distal end 102 of 
the PCP. The coherent beam may be emitted from an optical 
device or testing device on the distal end of the PCP and 
detected by an optical device on the proximal end of the PCP. 
The coherent beam of light may propagate through the core 
traveling either direction either from the proximal end of the 
PCP to the distal end of the PCP, or from the distal end of the 
PCP to the proximal end of the PCP. 
[0028] The veri?cation and measurement of the coherent 
beam of light traveling through a third core of the PCP 100 
and a third coupling pad can alloW the alignment of the 
proximal end 108 of the PCP With the coupling pads on the 
optical device 110 to be veri?ed and adjusted on the surface of 
the proximal optical device before the proximal end of the 
PCP is adhered to the proximal optical device. The veri?ca 
tion and measurement of coherent beams of light may use a 
plurality of the remaining cores and corresponding coupling 
pads. The veri?cation and measurement of coherent beams of 
light may be used to re-verify the ?rst core and second core 
relative to the ?rst coupling pad and second coupling pad, 
respectively. 
[0029] The proximal end 108 of the PCP adhered to the 
surface of the proximal optical device 110 may be coupled to 
the distal optical device or testing device on the distal end 102 
of the PCP using a series of PCFs With their cores optically 
coupled together, to effectively form a single PCF. The series 
of PCFs may optically couple their cores together using con 
nectors. 

[0030] In another embodiment, positioning the ?rst core of 
the proximal end of the PCP to the ?rst coupling pad of the 
proximal optical device and aligning the second core of the 
proximal end of the PCP to the second coupling pad of the 
proximal optical device may use a substantially maximum 
amount of light to propagate through the ?rst core and the ?rst 
coupling pad and the second core and the second coupling 
pad, respectively. Using a substantially maximum amount of 
light to position the ?rst core relative to the ?rst coupling pad 
and to align the second core relative to the second coupling 
pad on the optical device, enables the optical device to emit 
and detect optical signals With improved ef?ciency, loWer 
poWer usage, and improved reliability. 
[0031] In one embodiment as shoWn in FIG. 3, a distal end 
304 of the PCP 300 can be coupled to a testing device 320 
With detectors. The testing device may include a plurality of 
detectors oriented to be substantially aligned With the cores of 
the distal end of the PCP, so that the detectors can detect 
coherent beams of light traveling through the plurality of 
cores emitted from the plurality of coupling pads at the proxi 
mal optical device 312. Detecting coherent beams of light 
traveling through the cores from the proximal optical device 
can enable the plurality of cores at the proximal end 302 of the 
PCP to be positioned and aligned With the plurality of cou 
pling pads at the proximal optical device Without the distal 
end of PCF being connected to a distal (second) optical 
device. 
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[0032] In another embodiment, a distal end 304 of the PCP 
300 can be coupled to a testing device 320 With emitters. The 
testing device may include a plurality of emitters oriented to 
be substantially aligned With the cores of the distal end of the 
PCP, so that the emitters can emit coherent beams of light 
traveling through the plurality of cores to be detected by the 
plurality of coupling pads at the proximal optical device 312. 
Emitting coherent beams of light con?gured to travel through 
the cores to the proximal optical device can enable the plu 
rality of cores at the proximal end 302 of the POE to be 
positioned and aligned With the plurality of coupling pads at 
the proximal optical device Without the distal end of PCF 
being connected to a distal (second) optical device. 
[0033] In a further embodiment, the distal end 304 of the 
PCP 300 can be coupled to a testing device 320 having a 
plurality of emitters and a plurality of detectors to emit and to 
detect coherent beams of light propagating through the cores 
of the PCP using the methods previously described. The 
connector 322 and PCP can be constructed and formed to 
support and connect the distal end of the PCP and align the 
cores in the PCP to emitters and detectors of the test device 
Without the distal end of the PCP being permanently adhered 
to the testing device. For example, the body of the PCP may 
have a hexagonally tubular shape With a groove on one of the 
faces With a removable connector formed to receive the hex 
agonally tubular shape and groove of the PCF., so that the 
cores of the PCP may be self-aligning With the emitters and 
detectors of the testing device. 
[0034] FIG. 4 provides an illustration of an embodiment for 
adhering the proximal end 402 of the PCP 400 to the surface 
of the proximal optical device 412 and adhering the distal end 
404 of the PCP to the surface of the distal optical device 422. 
The distal end of the PCP may be placed, positioned, aligned, 
and adhered to the surface of the distal optical device using a 
substantially similar method used to place, position, align, 
and adhere the proximal end of the PCP to the surface of the 
proximal optical device, Wherein the term distal may be sub 
stituted for the term proximal in any method using proximal 
end and proximal optical device. The proximal optical device 
412 may be coupled to another mechanical, electrical, or 
optical device 410, or a combination thereof. Likewise, the 
distal optical device 422 may be coupled to another mechani 
cal, electrical, or optical device 420, or a combination thereof. 
[0035] FIG. 5 provides an illustration of an embodiment for 
adhering tWo optical devices to tWo PCFs and coupling the 
PCFs using a connector. The method may include adhering a 
proximal end 516 of a ?rst PCF 514 to a surface of a ?rst 
proximal optical device 512, adhering a proximal end 526 of 
a second PCF 524 to the surface of a second proximal optical 
device 522, coupling a distal end 518 of the ?rst PCF to a ?rst 
side of a connector 500, and coupling a distal end 528 of the 
second PCF to a second side of the connector. The connector 
may be optically coupled so the cores of the distal ends of the 
?rst and the second PCF may alloW coherent beams of light to 
travel from the ?rst proximal optical device to the second 
proximal optical device, and a coherent beam of light to travel 
from the second proximal optical device to the ?rst proximal 
optical device. 
[0036] Using a connector 500 betWeen optical devices can 
alloW a ?rst optical device 512 to be replaced With minimal 
effort since removing the second PCF 524 from the second 
optical device 522 may not be necessary. The connector may 
alloW the ?rst optical device to be optically decoupled from 
the second optical device so the ?rst optical device may be 
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optically coupled to a third optical device With relative ease. 
The connector may be removable so the PCP may be 
decoupled from the connector Without undue force or chemi 
cals to remove an adhesive. The connection betWeen the PCP 
and connector may be self aligning so the placement of the 
PCP into the connector Will align each core so the cores of the 
distal ends of the ?rst and the second PCF may alloW coherent 
beams of light to travel to and from the ?rst proximal optical 
device to and from the second proximal optical device. The 
?rst and the second optical devices may be coupled to other 
devices 510 and 520, respectively. 
[0037] FIG. 6 provides an illustration of an embodiment of 
a method for adhering the proximal end 602 of the PCP 600 to 
a smaller surface of the proximal optical device 610 and for 
adhering the distal end 604 of the PCP to a smaller surface of 
the distal optical device 620. The ends of the PCP may be 
adhered to any surface on the optical device. 
[0038] A connector can be formed using the methods 
described. For example, using tWo cores and couplings pads 
to align and adhere a multicore PCF to an optical device may 
result in all the cores of the PCP being aligned With their 
corresponding coupling pads on the optical device. 
[0039] Another embodiment provides a method 700 for 
connecting a photonic crystal ?ber having a plurality of cores 
to an optical device, as shoWn in the How chart in FIG. 7. The 
method includes the operation of placing 710 a proximal end 
of the photonic crystal ?ber on a surface of a proximal optical 
device having a plurality of coupling pads. The operation of 
positioning 720 a ?rst core of the proximal end of the photo 
nic crystal ?ber to a ?rst coupling pad on the proximal optical 
device folloWs. Positioning the ?rst core to the ?rst coupling 
pad can enable a threshold amount of a coherent beam of light 
to propagate through the ?rst core and the ?rst coupling pad. 
[0040] The method 700 further includes aligning 730 a 
second core of the proximal end of the photonic crystal ?ber 
to a second coupling pad on the proximal optical device. 
Aligning the second core to the second coupling pad can 
enable a threshold amount of a coherent beam of light to 
propagate through the second core and the second coupling 
pad. The position of the ?rst core relative to the ?rst coupling 
pad can be maintained by rotating the photonic crystal ?ber 
about the axis of the ?rst core While the second core is being 
aligned to the second coupling pad. After the second core is 
aligned to the second coupling pad, the operation of adhering 
740 the proximal end the photonic crystal ?ber to the surface 
of the proximal optical device can be performed While main 
taining a position of the ?rst and the second cores relative to 
the ?rst and the second coupling pads, respectively. 
[0041] While the forgoing examples are illustrative of the 
principles of the present invention in one or more particular 
applications, it Will be apparent to those of ordinary skill in 
the art that numerous modi?cations in form, usage and details 
of implementation can be made Without the exercise of inven 
tive faculty, and Without departing from the principles and 
concepts of the invention. Accordingly, it is not intended that 
the invention be limited, except as by the claims set forth 
beloW. 

1. A method for connecting a photonic crystal ?ber having 
a plurality of cores to an optical device, comprising: 

placing a proximal end of the photonic crystal ?ber on a 
surface of a proximal optical device having a plurality of 
coupling pads; 

positioning a ?rst core of the proximal end of the photonic 
crystal ?ber to a ?rst coupling pad on the proximal 
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optical device to enable a threshold amount of a coherent 
beam of light to propagate through the ?rst core and the 
?rst coupling pad; 

aligning a second core of the proximal end of the photonic 
crystal ?ber to a second coupling pad on the proximal 
optical device to enable a threshold amount of a coherent 
beam of light to propagate through the second core and 
the second coupling pad While maintaining the position 
of the ?rst core relative to the ?rst coupling pad by 
rotating the photonic crystal ?ber about the axis of the 
?rst core; and 

adhering the proximal end of the photonic crystal ?ber to 
the surface of the proximal optical device While main 
taining the position of the ?rst and the second cores 
relative to the ?rst and the second coupling pads, respec 
tively. 

2. The method of claim 1, further comprising: 
placing a distal end of the photonic crystal ?ber on a sur 

face of a distal optical device having a plurality of cou 
pling pads; 

positioning a ?rst core of the distal end of the photonic 
crystal ?ber to a ?rst coupling pad on the distal optical 
device to enable a threshold amount of a coherent beam 
of light to propagate through the ?rst core and the ?rst 
coupling pad; 

aligning a second core of the distal end of the photonic 
crystal ?ber to a second coupling pad on the distal opti 
cal device to enable a threshold amount of a coherent 
beam of light to propagate through the second core and 
the second coupling pad on the distal optical device 
While maintaining the position of the ?rst core of the 
distal end relative to the ?rst coupling pad on the distal 
optical device by rotating the photonic crystal ?ber 
about the axis of the ?rst core; and 

adhering the distal end of the photonic crystal ?ber to the 
surface of the distal optical device While maintaining the 
position of the ?rst and the second cores of the distal end 
relative to the ?rst and the second coupling pads on the 
distal optical device, respectively. 

3. The method of claim 1, Wherein aligning the second core 
of the proximal end of the photonic crystal ?ber to the second 
coupling pad on the proximal optical device to enable a 
threshold amount of a coherent beam of light to propagate 
through the second core enables each of the plurality of cores 
of the photonic crystal ?ber to propagate at least the threshold 
amount of the coherent beam of light. 

4. The method of claim 1, Wherein connecting the photonic 
crystal ?ber having the plurality of cores to the optical device 
uses the photonic crystal ?ber With the plurality of cores 
selected from the group consisting of a solid, a gas, a liquid, 
and a void. 

5. The method of claim 1, Wherein connecting the photonic 
crystal ?ber having the plurality of cores to the optical device 
uses the optical device selected from the group consisting of 
a computer chip, a printed circuit board, an electro-optic 
board, an electro-optic chip, an electro-optic die, an electro 
optic Wafer, an electro-optic substrate, an optical board, an 
optical chip, an optical die, an optical Wafer, and an optical 
substrate. 

6. The method of claim 1, Wherein placing the proximal 
end of the photonic crystal ?ber on the surface of the proximal 
optical device having the plurality of coupling pads uses 
coupling pads selected from the group consisting of a Wave 
guide coupler, an emitter, a detector, a pigtail, a plurality of 
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Wave guide couplers, a plurality of emitters, a plurality of 
detectors, a plurality of emitters or detectors coupled to a 
Wave guide coupler, a plurality of emitters and detectors 
coupled to a Wave guide coupler, and combination thereof. 

7. The method of claim 6, Wherein placing the proximal 
end of the photonic crystal ?ber on the surface of the proximal 
optical device having the plurality of coupling pads uses the 
Wave guide coupler coupling pad selected from the group 
consisting of a grating coupling and a titled-facet coupling. 

8. The method of claim 1, Wherein positioning the ?rst core 
of the proximal end of the photonic crystal ?ber to the ?rst 
coupling pad on the proximal optical device to enable the 
threshold amount of the coherent beam of light to propagate 
through the ?rst core and the ?rst coupling pad, and aligning 
the second core of the proximal end of the photonic crystal 
?ber to the second coupling pad on the proximal optical 
device to enable the threshold amount a coherent beam of 
light to propagate through the second core and the second 
coupling pad further comprises using a testing device coupled 
to a distal end of the photonic crystal ?ber, Wherein the testing 
device comprises a plurality of detectors oriented to be sub 
stantially aligned With the plurality of cores of the distal end 
of the photonic crystal ?ber so that the detectors can detect a 
coherent beam of light traveling through the plurality of cores 
from the plurality of coupling pads at the proximal optical 
device to enable the plurality of cores at the proximal end of 
the photonic crystal ?ber to be positioned and aligned With the 
plurality of coupling pads at the proximal optical device. 

9. The method of claim 1, Wherein positioning the ?rst core 
of the proximal end of the photonic crystal ?ber to the ?rst 
coupling pad on the proximal optical device to enable the 
threshold amount of the coherent beam of light to propagate 
through the ?rst core and the ?rst coupling pad, and aligning 
the second core of the proximal end of the photonic crystal 
?ber to the second coupling pad on the proximal optical 
device to enable the threshold amount a coherent beam of 
light to propagate through the second core and the second 
coupling pad further comprises using a testing device coupled 
to a distal end of the photonic crystal ?ber, Wherein the testing 
device comprises a plurality of emitters oriented to be sub 
stantially aligned With the plurality of cores of the distal end 
of the photonic crystal ?ber so that the emitters can emit a 
coherent beam of light traveling through the plurality of cores 
to be detected at the plurality of coupling pads at the proximal 
optical device to enable the plurality of cores at the proximal 
end of the photonic crystal ?ber to be positioned and aligned 
With the plurality of coupling pads at the proximal optical 
device. 

10. The method of claim 1, further comprising coupling a 
connector to a distal end of the photonic crystal ?ber, Wherein 
the connector comprises a plurality of optical couplings to 
optically couple the plurality of cores of tWo photonic crystal 
?bers together, Wherein a ?rst end of the connector comprises 
a plurality of optical couplings to be substantially aligned 
With the plurality of cores of the distal end of the photonic 
crystal ?ber so a coherent beam of light can propagate 
through each of the plurality of cores from the plurality of 
coupling pads at the proximal optical device to a plurality of 
optical couplings of a second end of the connector. 

11. The method of claim 1, Wherein positioning the ?rst 
core and aligning the second core further comprises enabling 
a substantial, maximum amount of light to propagate through 
the ?rst core and the ?rst coupling pad and the second core 
and the second coupling pad, respectively. 
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12. The method of claim 1, Wherein adhering the photonic 
crystal ?ber further comprises adhering the proximal end and 
a distal end using an ultraviolet curable epoxy. 

13. The method of claim 2, further comprising verifying an 
alignment of the plurality of cores in the photonic crystal ?ber 
With the plurality of coupling pads of the proximal and distal 
optical devices by measuring an intensity of a coherent beam 
of light traveling through a third core and a third coupling pad 
of the photonic crystal ?ber from one of the proximal and the 
distal optical devices to the other of the proximal and distal 
optical devices, Wherein the intensity of the coherent light 
beam in the third core is used to determine Whether ?rst core 
and the second core in the photonic crystal ?ber are properly 
aligned With their respective coupling pads on the proximal 
and distal optical devices. 

14. The method of claim 1, Wherein connecting the photo 
nic crystal ?ber having the plurality of cores to the optical 
device uses the photonic crystal ?ber With a distance on an 
end of the photonic crystal ?ber betWeen the ?rst and the 
second core is a substantially maximum distance betWeen any 
tWo active cores of the photonic crystal ?ber, Wherein an 
active core comprises a core that is optically coupled to a 
coupling pad capable of emitting or detecting light. 

15. A photonic crystal ?ber having a plurality of cores 
adhered to a proximal optical device having a plurality of 
coupling pads, Wherein a proximal end of the photonic crystal 
?ber has a ?rst core aligned With a ?rst coupling pad and a 
second core aligned With a second coupling pad to enable a 
threshold amount of light to propagate through the ?rst core 
and the ?rst coupling pad and the second core and second 
coupling pad, respectively. 

16. The photonic crystal ?ber of claim 15, furthering com 
prising the photonic crystal ?ber adhered to a distal optical 
device having a plurality of coupling pads, Wherein a distal 
end of the photonic crystal ?ber has a ?rst core aligned With 
a ?rst coupling pad on the distal optical device and a second 
core aligned With a second coupling pad on the distal optical 
device to enable a threshold amount of light to propagate 
through the ?rst core and the ?rst coupling pad and the second 
core and second coupling pad, respectively. 

17. The photonic crystal ?ber of claim 15, Wherein the 
coherent beam of light through the ?rst core and the second 
core comprises a plurality of Wavelengths providing a plural 
ity of channels. 

18. The photonic crystal ?ber of claim 15, Wherein the 
plurality of cores exceeds the number of active coupling pads, 
Wherein active coupling pads are capable of emitting or 
detecting light. 

19. The photonic crystal ?ber of claim 15, further compris 
ing spacing betWeen the cores of the photonic crystal ?ber is 
at least tWice as great as a diameter of the cores. 

20. The photonic crystal ?ber of claim 15, Wherein the 
plurality of cores in the photonic crystal ?ber are substantially 
uniform in siZe, shape, and position at both ends of the pho 
tonic crystal ?ber. 

21. A means for connecting a photonic crystal ?ber having 
a plurality of cores to an optical device, comprising: 

a means for placing a proximal end of the photonic crystal 
?ber on a surface of a proximal optical device having a 
plurality of coupling pads; 
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a means for positioning a ?rst core of the proximal end of 
the photonic crystal ?ber to a ?rst coupling pad on the 
proximal optical device to enable a threshold amount of 
a coherent beam of light to propagate through the ?rst 
core and the ?rst coupling pad; 

a means for aligning a second core of the proximal end of 
the photonic crystal ?ber to a second coupling pad on the 
proximal optical device to enable a threshold amount of 
a coherent beam of light to propagate through the second 
core and the second coupling pad While maintaining the 
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position of the ?rst core relative to the ?rst coupling pad 
by rotating the photonic crystal ?ber about the axis of the 
?rst core; and 

a means for adhering the proximal end of the photonic 
crystal ?ber to the surface of the proximal optical device 
While maintaining the position of the ?rst and the second 
cores relative to the ?rst and the second coupling pads, 
respectively. 


